we proceeded to separation phase, adding chloroform and centrifugation of samples. The aqueous 1 7 0 phase was removed and the interphase and organic phenol-chloroform phase was used for protein 1 7 1 isolation procedure. Next, isopropanol precipitation was performed and the pellet was solubilized in Inhibitor Cocktail Tablets], according to (Babu et al., 2004) , and stored at −80 ºC until use. Protein concentration in protein extracts was measured by Bradford assay (Bradford, 1976) and the 1 7 7 quality of the extract was verified in 12% uniform SDS-PAGE gels. during 12 h in a 13 cm, pH 3-10 strip (Immobiline Drystrips, GE Healthcare). The strips were then 1 8 7 applied on an Ettan IPGphor 3 (GE Healthcare) system, for protein separation by isoelectric 1 8 8 focusing (IEF) following a typical IEF protocol, which involved three focusing steps at a constant Mascot score was not significant, but the percentage coverage and root mean squared error (RMSE) 2 5 1 were in the same range as those of proteins with a significant match, proteins were deemed 2 5 2 identified if additional parameters, such as its calculated pI and Mw, were in agreement with those 2 5 3 observed for the actual gel spot and the species matched was S. mansoni, according to [26] . The molecular function and biological process were assigned for the proteins identified according to 2 5 6 information obtained from the Gene Ontology (GO) database (Huntley et al., 2015) . The exact 2 5 7 annotation for each protein was used in most cases. However, the catalytic activity category was 2 5 8 used for all proteins with molecular function associated with (GTPase, hydrolase, isomerase, kinase, ligase, lyase, oxidoreductase, transcription and transferase activities). Binding category was used 2 6 0 for all types of ligand identified (actin, ATP, calcium, GTP, magnesium ion, metal ion, protein 2 6 1 domain specific and nucleotide bindings). Furthermore, there was other molecular function 2 6 2 categories classified such as chaperone, motor, regulation of muscle contraction, structural and 2 6 3 transport. The proteins that had no associated known function were classified as "unknown". accordance with National and European legislation (DL 276/2001 and DL 314/2003; 2010/63 /EU 2 7 0 adopted on 22 nd September 2010), with regard to the protection and animal welfare, and all 2 7 1 procedures were performed according to National and European legislation. The anesthetics and 2 7 2 other techniques were used to reduce the pain and adverse effect of animal. As said in the Material and methods section, in total, eight protein extracts were analyzed: four from 2 8 0 parasites not exposed to PZQ (NEPZQ) [resistant males and females (assigned as RM-NEPZQ and 2 8 1 RF-NEPZQ, respectively), and susceptible males and females (assigned as SM-NEPZQ and SF-2 8 2 NEPZQ, respectively)] and another four samples from parasites exposed to PZQ (EPZQ) [resistant 2 8 3 males and females (assigned as RM-EPZQ and RF-EPZQ, respectively), and susceptible males and Analytical 2-DE gels were produced using 13 cm, pH 3-10NL strips and SDS-PAGE 12%, stained 2 8 8
by Coomassie Blue to reproducibly resolve protein spots in a broad pH range and molecular weight, and posteriorly compare the protein pattern of S. mansoni proteome from the two strains (PZQ-2 9 0 resistant and PZQ-susceptible) not exposed (Figure 2) and exposed to PZQ ( Figure 3 ). 2 9 1 2 9 2 2-DE maps constructed with Coomassie Blue-stained gels showed reasonably comparable numbers 2 9 3 of spots in all the samples. In total 133 ± 14, 265 ± 20, 142 ± 8, and 188 ± 34 spots were detected in 2 9 4 proteins from RM-NEPZQ, RF-NEPZQ, SM-NEPZQ, and SF-NEPZQ, respectively (Table 1 ). For 2 9 5 parasites exposed to PZQ, 203 ± 14, 133 ± 9, 220 ± 34 and 99 ± 19 spots were detected in RM-2 9 6 EPZQ, RF-EPZQ, SM-EPZQ and SF-EPZQ, respectively (Table 1) . It is worth noting that 2-DE 2 9 7 gels from RF-NEPZQ, RM-EPZQ and SM-EPZQ contain larger numbers of protein spots compared 2 9 8 to other samples. The spots differentially expressed were excised from preparative gels of each sample, digested by Moreover, females of this species, the only gender in which those proteins were found in this work, Another large difference between the proteome of both genders was the expression of troponin I 4 1 0 and serine/threonine-protein phosphatase. Those proteins were present in males independently of 4 1 1 drug exposure, but in females they were only present in resistant females not exposed to PZQ.
1 2
Troponin I belongs to the troponin complex that mediate Ca 2+ -regulation that governs the actin- side, protein kinases and phosphatases, as is the case of serine/threonine-protein phosphatase, are essential for normal functioning of signaling pathways since, it is well known that reversible 4 1 6 phosphorylation of proteins is a ubiquitous mechanism crucial for regulation of most cellular 4 1 7 functions (Luan, 2003) . In S. mansoni, a phosphatase 2B (calcineurin) has been described as a 4 1 8 heterodimer with a catalytic subunit and a regulatory subunit, which bind to Ca 2+ increased the 4 1 9 phosphatase activity (Mecozzi et al., 2000) . Thus, protein phosphatases represent crucial molecules 4 2 0 for the parasite and hence potential chemotherapeutic targets (Daher et al., 2006) . Those differences 4 2 1 in proteomes of males and females of S. mansoni represents a remarkable finding that is in proteins are different from those described here, but it should be taken into account that those Regarding to resistant strain parasites, it is notable the finding of eight proteins exclusively are not present in S. mansoni PZQ-exposed worms. However, galactokinase, ornithine 4 3 2 aminotransferase, Rab6-interacting protein 2 (ERC protein 1) and transducin beta-like remained to a metabolic pathway that had previously been associated to development of artemisinin and 4 4 9
artesunate-resistance in Plasmodium chabaudi (Hunt et al., 2007) , which is a very interesting result. Yet, for the resistant strain parasites, there are three proteins, beta 1,3-galactosyltransferase, in Schistosoma genome and transcriptome (Protasio et al., 2012) . Cathepsin L activity is believed to 4 5 7 be involved in hemoglobin digestion by adult schistosomes (Dalton et al., 1996) , and these authors Trop. 88, 117-130. Andrade, L.F., Nahum, L.A., Avelar, L.G., Silva, L.L., Zerlotini, A., Ruiz, J.C., et al. (2011) . Daher, W., Cailliau, K., Takeda, K., Pierrot, C., Khayath, N., Dissous, C., et al. (2006) .
9
Characterization of Schistosoma mansoni Sds homologue, a leucine-rich repeat protein that against fascioliasis in sheep. Infect. Immun. 67, 1954 Immun. 67, -1961 Pinto-Almeida, A., Mendes, T., Armada, A., Belo, S., Carrilho, E., Viveiros, M., et al. (2015) . The Pinto-Almeida, A., Mendes, T., de Oliveira, R.N., Corrêa, S.A.P., Allegretti, S.M., Belo, S., et al. Stelma, F.F., Talla, I., Sow, S., Kongs, A., Niang, M., Polman, K., et al. (1995) . Efficacy and side The 50-kDa glucose 6-phosphate-sensitive hexokinase of Schistosoma mansoni. J. Biol. very helpful suggestions that improved greatly this paper. Supplementary material 1. The figure shows one representative experiment of three replicates. from parasites not exposed and exposed to PZQ. are represented overlapped by the circles. Supplementary material 1. Proteins and spots identified in the samples from parasites not exposed 8 3 3 and exposed to PZQ. Supplementary material 2. Data related with protein and peptide identification.
